Glucocorticoids exacerbate hypoxic and hypoglycemic hippocampal injury in vitro: biochemical correlates and a role for astrocytes.
The acute secretion of glucocorticoids is critical for responding to physiological stress. Under normal circumstances these hormones do not cause acute neuronal injury, but they have been shown to enhance ischemic and seizure-induced neuronal injury in the rat brain. Using fetal rat hippocampal cultures, we asked whether hypoxic and hypoglycemic cell damage in vitro could be exacerbated by direct exposure to corticosterone (CORT). Each of these insults alone damaged neuronal cells, whereas 4-6 h of hypoxic treatment could damage age-matched astrocytes if glucose was reduced or omitted. Ischemic-like injury to both cell types could be attenuated by pretreatment with high (30 mM) glucose. Exposure to 100 nM CORT did not affect cell viability under control conditions but enhanced both hypoxic and hypoglycemic neuronal injury. In both cases, pretreatment with high glucose abolished this CORT-mediated synergy. In astrocyte cultures, CORT exacerbated both hypoxic and hypoglycemic injury and this effect was also attenuated by high-glucose pretreatment. Identical 24-h CORT treatment caused a 13% reduction in glucose uptake in astrocytes and a 38% reduction in glycogen content, without affecting the level of intracellular glucose. Thus, CORT could endanger both neurons and astrocytes in mixed hippocampal cultures and this effect emerged only under conditions of substrate depletion. The metabolic disruption in astrocytes by CORT further suggests that the ability of CORT to exacerbate neuronal injury may be due in part to impaired glial cell function.